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INTERSTATF COMMERCE COMMISSION 

REPORT OF THE D I R E C T S C.' THE BUREAU OF SAFETY IN RE 
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE 
BALTIMORE & OHIO RAILROAD NEAR ENGLE, W . V A . , ON 
NOVEMBER 2 5 , 1 9 2 8 . 

A p r i l 2 9 , 1 9 2 9 . 

T o t h e C o m m i s s i o n : 

On N o v e m b e r 2 5 , 1 9 2 8 , t h e r e w a s a d e r a i l m e n t o f 
a f r e i g h t t r a m o n t h e ^ a l t i r o i e & O h i o R a i l r o a d n e a r 
E n g l e , W, V a . , t he w r e c k a g e o f w h i c n w a s s t r u c k b y a 
p a s s e n g e r t r a m m o v m . m t h e o p p o s i t e d i r e c t i o n o n a n 
a d j o i n i n g t r a c k , m m a o c i d e n t r e s u l t i n g m t h e d e a t h 
o f 3 e m p l o y e e G , a n d t h e i n j u r y o f 4 p a s s e n g e r s , 2 P u l l - 1 

man e m p l o y e e s a n d 1 5 r a i l r o a d e m p l o y e e s . 

L o c a t i o n a n d . e t h o d o f o p e r a t i o n 

T h i s a c c i d e n t o 6 c u r r e d o n t h a t p o r t i o n o f t h e 
C u m b e r l a n d D i v i s i o n e x t e n d i n g b e t w e e n C u m b e r l a n d a n d 
W e v e r t o n , M d . , a d i s t a n c e o f 9 9 . 5 m i l e s ; m t h e v i c i n i t y 
o f t h e p o i n t o f a c c i d e n t t h i s i s a t h r e e - t r a c k l i n e o v e r 

T v h i c h t r a i n s a r e o p e r a t e d b y t i m ^ - t a b l e , t r a m o r d e r s 
and an a u t o m a t i c b l o c k - s i g n a l s y s t e m . The t r a c k s a r e 
n u m b e r e d f r o m s o u t h t o n o r t h 2 , 1 , a n d 5 , t h o d e r a i l m e n t 
o c c u r r i n g o n traCK 2 a t a p o i n t a p p r o x i m a t e l y 2 , 8 0 0 f e e t 
w e s t o f E n g l e . A p p r o a c h i n g t h i s p o i n t f r o m t h e w e s t 
t h e r e i s a 1 ° 3 7 ' c u r v e t h e l e f t 1 , 4 0 5 . 9 f e e t i n l e n g t h , 
f i o m w h i c n p o i n t t h e t r a c k i s t a n g e n t f o r a d i s t a n c e o f 
2 , 3 9 9 . 4 f e e t , t he a c c i d e n t o c c u r r i n g o n t h i s t a n g e n t a t 
a p o i n t 8 0 2 . 6 f e e t f r o m i t s e a s t e r n e n d . The g r a d e i s 
d e s c e n d i n g f o r e a s t b o u n d t r a m s f o r a b o u t 6 m i l e s , b e i n g 
0 . 5 pp-r c e n t a t t h e p o i n t o f a c c i d e n t . 

The w e a t h e r w a s c l e a r a t t h e t i m e o f t h e a c c i d e n t , 
w h i c h o c c u r r e d a t a b o u t 8 . 1 9 p . m . 

D e s c r i p t i o n 

E a s t b o u n d f r e i g h t t r a m e x t r c 6 1 6 6 c o n s i s t e d o f 
9 9 c a r s a n d a c a b o o s i , I r u i l e d b y e n g m e 5 1 6 6 , a n d w a s 
m c h a r g e of C o n d u c t ^ * Ambrose and. E n g m e m a n H u f f m a n . 
T h i s t r ' - ' i n l e f t H o b b s , 5 . 8 m i l e s w e s t o i E n g l e , a t 8 , 0 8 
p . m . , a n d w a s a p p r o a c h i n g E n g l e w h e n i t w a s d e r a i l e d b y 
a b r o k e n w h e e l w m l e t r a v e l i n g a t a s p e e d e s t i m a t e d a t 
a b o u t 2 5 m i l e s p e r h o u r . 
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W e s t b o u n d p a s Sanger t r a m N o . 1 , k n o w n a s t h e 
N a t i o n a l L i m i t e d w a s r u n n i n g o n t r a c k 1; i t c o n s i s t e d 
o f o n e c l u b c a r , o n e d m m g c a r m d s i x P u l l m a n s l e e p i n g 
c a r s , h a u l e d b y e n g i n e 5 3 1 2 , a n d w a s i n c h a r g e o f C o n ­
d u c t o r R i c h a r d s a n d E n g i n e m a n F r a l e y . T h i s t r a m p a s s e d 
E n g l e a t 8 . 1 8 p . m . , 2 0 m u t e s l a t e , m d s h o r t l y a f t e r ­
w a r d s i t c o l l i d e d w i t h t h e w r e c k a g e o f e x t r a 6 1 6 8 w h i l e 
t r a v e l i n g a t a s p m d e s t i m a t e d a t 5 0 m i l e s p e r h o u r . 

The 6 6 t h t o t h e 7 7 t h c a r s , i n c l u s i v e , m t h e f r e i g h t 
t r a m w e r e d e r a i l e d a n d c a m e t o r e s t m v a r i o u s p o s i t i o n s 
f o u l i n g t r a c k 1 , E n g m e 5 3 1 2 a n d i t s t e n d e r w e r e o v e r ­
t u r n e d , c o n i n g t o r e s t o n t h e i r r i g h t s i d e s n o r t h o f t r a c k 
3 , The f i r s t a n d s e ^ m a c a r s m t h e p a s s e n g e r t r a m w e r e 
d e r a i l e d a n d c a m e t o r e s t m u p r i g h t p o s i t i o n s o n t o p o f 
s o m e o f t h e d e r a i l e d f r e i g h t c a r s ; t h e f o r w a r d t r u c k o f 
t h e t h i r d c a r w a s a l s o d e r a i l e d . The e m p l o y e e s k i l l e d 
w e r e t h e e n g m e m a n a n d f i r e m a n o f t r a m N o . 1 . 

Summary o f e v i d e n c e 

E x a m i n a t i o n c f t h e t r a c k s h o w e d t h a t t h e f i r s t 
e v i d e n c e o f s o m e t h i n g u n u s u a l w a s a w h e e l m a r k o n t h e 
b a l l o f t h e n o r t h m i l o f t r u c k 3 a t a p o i n t 6 6 3 f e e t 
Treat o f a t r a i l m g - p o m t s w i t c h w h i c h l e d o f f t r a c k 2 
t o t h e s o u t h . S i m i l a r m a r k s w e r e f o u n d o n t h e same r a i l 
e a s t w a r d u n t i l t h e f r o g w a s r e a c h e d w h o m t h e d e r a i l m e n t 
o c c u r r e d . 

E n g i n e m a n H u f f m a n , o f e y t r a 6 1 6 6 , s t a t e d t h a t a. t e s t 
o f t h o b r a k e s w a s m a d e b y t h e c a r i n s p e c t o r s b e f o r e l e a v ­
i n g C u m b e r l a n d a n d t h a t n o d e f e c t i v e b r a k e s w e r e r e p o r t e d 
t o h i m . He s a i d t h a t o n l y o n e a i r - b r a k e a p p l i c a t i o n w a s 
m a d e a f t e r l e a v i n g H o b b s , t h i s b e i n g t h e f i r s t t i m e t h e y 
h a d b e e n a p p l i e d s i n e d e p a r t i n g f r o m M a r t m s b u r g , a 
d i s t a n c e o f a b o u t 1 5 m i l e s . When t h e s p e e d w a s r e d u c e d 
t o a b o u t 1 3 m i l e s p e r h o u r h e r e l e a s e d t h e b r a k e s a n d w a s 
d r i f t i n g t o w a r d E n g l e w h e n h o saw t r a m N o . 1 a p p r o a c h i n g 
a n d d i m m e d h i s h e a d l i g h t . He t h e n n o t i c e d t h e a i r p r e s s u r e 
g r a d u a l l y r e d u c i n g a n d a t t h e t i m e h e t h o u g h t i t wa.s 
c a u s e d b y a b u r s t a i r h e s e and t o p r e v e n t d a m a g e t o t h e 
t r o m h e p l a c e d t h e b r - k e v a l v e m t h e l a p p o s i t i o n a n d 
o p e n e d t h e s u n d e r s . E n g m e m a n H u f f m a n f u r t h e r s t a r t e d 
t h a t h i s t r a m a p p e a r e d t o d r a g r a t h e r h e a v y a t d i f f e r e n t 
p o i n t s b u t h e a t t r i b u t e d t h i s t o c o l d w e a t h e r , a s w h e n 
h e l o o k e d b a c k h e d i d n o t n o t i c e a n y i n d i c a t i o n s o f b r a k e s 
s t i c k i n g . He a l s o s a i d t h a t h i s t r a m w a s c a r r y i n g , a 
b r a k e - p i p e p r e s s u r e o f 7 0 p o u n d s a n d t h a t h e e x p e r i e n c e d 
n o d i f f i c u l t y w i t h t h e b r a k e s e n r o u t e . 
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The s t a t e m e n t s o i r i r e r a n B e r r y , o f e x t r a 6 1 6 6 , 
s u b s t a n t i a t e d t h o s e o l L a r i n c m r a H u f f m a n a s t o t h e 
h a n d l i n g o f t h e t r a m a p p r o a c h i n g t h e p o m t o f a c c i d e n t . 
He a l s o l o o k e d h a c k a f t e r t h e b r a k e s h a d b e e n r e l e a s e d 
b u t d i d n o t s e e a n y s i g n s o f b r a k e s s t i c k i n g o t h e r t h a n 
o n a f e w o f t h e c a r s n e a r t 1 . h e a d e n d o n w h i c h t h e r e ­
t a i n e r s h a d b e e n s e t u p . 

HeaxL ^ r a . k e r n m D o l a n , o f e x t r a 6 1 6 6 , s t a t e d t h a t 
a f t e r h i s t r a m d e p a r t e d f r o m H o b b s he s e t u p t h e r e t a i n e r s 
o n 2 4 c a r s a t t h e h e a d e n d o f t h e t r a m a n d " that h e r e ­
m a i n e d o n t h e 2 4 t h c a r m a t c h i n g t h e m o v e m e n t o f h i s t r a m 
b u t saw n o t h i n g u n u s u a l . A f t e r t r i m N o . 1 p a s s e d h i m 
h i s own t r a m t r a v e l e d a d i s t a n c e o f a b o u t l o c a r - l e n g t h s 
and t h e n c a m e t o a s t o . He t h e n p r o c e e d e d t o t h e e n g i n e 
a n d , a s t h e e n g m e m a n i n f o r m e d h i m t h a t h e b e l i e v e d i t 
w a s a b u r s t h o s e , h e i_ o v e d t h e h o s e f r o m t h e f r o n t e n d 
o f t h o e n i g n e a n d s t a r t e d b a c k a l o n g t h e t r a m . He d i d 
n o t k n o w w h a t h a d h a p p e n e d u n t i l h e m e t t h e f l a g m a n o f 
t r a i n H o . 1 . b r a k e m a n D o l a n e s t i m a t e d t h e s p e e d o f t h a t 
t r a i n a t t h e t i m e i t p a s s e d h i m a s b e t w e e n 4 5 a n d 5 5 m i l e s 
p e r n o u r w h i l e t h e s p e e d o f h i s own t r a m a t t h e t i m e o f 
t h e a c c i d e n t w a s a b o u t 2 5 m i l e s p e r h o u r . 

The s t a t e m e n t s o f C o n d u c t o r A m b r o s e a n d F l a g m a n 
D a n n e r , o f e x t r a 6 1 6 6 , w e r e t o t n e e f f e c t t h a t t h e y w e r e 
r i d i n g m t h e c u p o l a o f t h e i r c a b o o s e , o n e o n e i t h e r s i d e , 
l o o k i n g a h e a d w h i l e t h o t r a m w a s a p p r o a c h i n g t h e p o m t 
o f a c c i d e n t a n d t h e y d i d n o t o b s e r v e a n y f i r e f l y i n g o r 
a n y o t h e r e v i d e n c e o f s u c k i n g b r - k e s . The t r a m w a s 
b e i n g h a n d l e d m t h e u s u a l m a n n e r a n d w a s t r a v e l i n g a t 
a e p e e d o f a b o u t 2 5 m i l e s p e r h o u r w h e n t h e y f e l t an 
u n u s u a l m o t i o n o f m e c a b o o s e s h o r t l y a f t e r w h i c h che 
t r a m c a m e t o a s t o p , t h e f l a g m a n a t t h e s o m e t i m e o b s e r v ­
i n g t i n t t h e g a u g e m m e c l o o s e s h o w e d t h e r e w a s n o a i r 
p r e s s u r e . T h e y b o t h l e f t t h e c a b o o s e i m m e d i a t e l y a n d 
h e a r d n w h i s t l i n g s o u n d w h i c h i n d i c a t e d t h a t s t e a m w a s 
e s c a p i n g , t h e f l a g m a n f u r t h e r a d d i n g t h a t h e h a d a e o n 
t h e h e a d l i g h t o f t r a m N o . 1 c o m i n g a r o u n d t h e c u r v e j u s t 
b e f o r e h i s t r a m w a s d e r a i l e d . C o n d u c t o r A m b r o s e i n s p e c t e d 
h i s t r a m o n s e v e r a l o c c a s i o n s d u r i n g t h e t r i p b u t d i d 
n o t f i n d a n y b r a k e s w h i c h f a i l e d t o r e l e a s e ^ n i l e F l a g ­
man B a n n e r s t a t e d m a t w h e n t h e y p a s s e d a w e s t b o u n d t r a m 
a t K e a r n e y s v i l l e , 7 . 5 m i l e s f r o m E n g l e , t h e b r a k e m a n o f 
t h a t t r a m g a v e m m a p r o c e e d s i g n a l , i n d i c a t i n g -chat 
n o t h i n g ; w a s w r o n g . 

C o n d u c t o r R i c h a r d s , o f t r a m N o . 1 , s t a t e d t h a t h e 
w a s r i d i n g i n t h e d i n i n g c a r p t t h e t i m e o f t h e a c c i d e n t 
a n d t h a t j u s t b e f o r e i t s o c c u r r e n c e h e h e a r d t h e r u m b l e 
o f a f r e i g h t t r a m o n an a d j o i n i n g t r a c k . He r e c e i v e d 
n o w a r n i n g o f d a n g e r and d i d n o t b e l i e v e t h e e n g m e m a n 
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had received any warning as it did not appear that the 
brakes were applied prior to the accident; he estimated 
the speed of his train at the time of the accident at 
50 miles per hour. 

Flagman Easton, of tram No. 1, stated that he was 
riding m the forward end of the rear car as his t r a m 
approached the point of accident ?nd that when he heard 
the passing freight tram he went to the rear of the car 
to get a better view. He noticed that the front end of 
the tram was moving but that it had parted, and the 
collision of his own tram with the wreckage occurred 
immediately afterwards. Hg also estimated the speed of 
his tiam at 50 miles per hour at the time of the accident, 
and did not think that the brakes had been applied as m 
his opinion the first shock was due to the collision and 
not by a brake application. 

Operator Hobbs, on duty at Hobbs at the time extra 
6166 passed that point, stated that tne tram was moving 
slowly and that he watched it as it passed, he saw no 
fire flying from the wheels while if brakes were sticking 
he would have heard the noise. 

Investigation developed that there was a kfUFken 
wheel under the first of the derailed freight cars, B&0 
hopper 222537, about 40 inches of the tread and 20 inches 
of the flange having been broken off from the balance of 
the wheel. The discoloration of the metal on the tread 
of the wheel and the burned appearances of the brake 
shoes indicated that the wheel had been overheated. 
Examination of the rear pair of wheels m the same truck 
showed evidence of overheating and the wheels under the 
opposite end of the car also bore evidence of navmg been 
subjected to excessive brake action. This car was equipped 
with a K-2 triple valve and a three-position spring-type 
retaining v^lve; the triple v^lve had last been cleaned 
on November 4, 1927, Both t^e triple valve m d the re­
timing vrive were tested subsequent to the accident and 
found to be in good condition. 

The evidence having indicated th^t this e.ccident 
was caused, by a broken wheel, an investigation to as­
certain the reason for the failure of the wheel was made 
by Mr. James E. Howard, engineer-physicist, whose report 
follows: 

Report of the Engineer-Physicist 

On November 25, 1938, a broken wheel caused an ac­
cident near Engle, f. Va. The broken wheel was the lead 
wheel, fireman's side, of the front truck of coal car 
No. 222537, a side-swing dump, hopper car, 110,000 pounds 
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capacity, the 66th car of a G9-car tram. The broken 
wheel was 33 inches m diameter, cast by the Central Car 
Wheel Company, Pittsburgh, Pa., January 4, 1931. It was 
a chilled iron, double plate wheel, 725 pounds weight, 
No. 185490, branded m part, 'MCB 1909". 

A segment 40 inches long was detached from the 
plate of the wheel near the rim. This occurred some 
19 or 20 rail-lengths before the tram was derailed. 
Spall fragments were successively detached from another 
part of tne circumference during the time the tram was 
running 660 feet, when a frog was encountered and derail­
ment occurred. A number of cars, in the rear of the 
66th car, were thrown crosswise the track, fouling the 
adjacent track, and into which tram No. 1 plunged. 

Mark^ at regular intervals were made on the heads 
of the rails from the point at which the 40-mch segment 
was detached until the frog was reached. The distances 
between the marks on the m i l heads corresponded m 
general with the circumference oi the broken wheel. 
Some were farther apart, indicating the rotation of this 
axle had received a check, but consistent with the ex­
planation that xhe cause of the accident was due to the 
fracture of this wheel. 

The mate of the broken wheal, also branded in part, 
"MCB 1909", was tested diametrically with a load of 
200,000 pounds. It sustained tnis load without injury, 
shoeing structural strength m excess of the wheel load-
under which it had worked, estimated at less than 20,000 
pounds. 

The general cause of the fracture of the wheel was 
said to be over-hcating, not an uncommon occurrence m 
wheels. Heat is a destructive force under some conditions, 
wherever it is experienced. This wneel was reported as 
having been hot when dug out of the coal on the morning 
following the accident. The 40-mch segment, which at 
the time recovered was broken into halves, showed oxide 
tints on the surface of the tread. On circular spots 
of the tread there were higher oxides, magnetic oxides. 

The 40-mch segment was doubtless detached as one 
piece, but broken into halves by striking some object. 
The initial point of rupture was located near the middle 
of its length, from whence it extended m each direction, 
obliquely through the rim. The exact point of rupture, 
with some exceptions, is not clearly indicated on gray 
iron or white iron surfaces of fracture. On steel surfaces 
the reverse is generally true. 
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C o n c e r n i n g t h e s t r e n g t h o f g m y i r o n a t d i f f e r e n t 
t e m p e r a t u r e s . E a r l i e r ^ s t s h a v e s h o w n t i n t t h e t e n s i l e 
s t r e n g t h o f c a s t ( g u n ) i r o n b a r s w a s s u b s t a n t i a l l y t h e 
same o v e r t h e r a n g e f r o m a t m o s p h e r i c t a q p p r a t t i r e a" t o 
n e a r l y 1 0 0 0 d e g r e e s F a h r . A l i t t l e h i g h e r s t r e n g t h m 
f a c t w a s d i s p l a y e d a t 2 0 0 d e g r e e s o v e r t h a t a t 7 0 d e g r e e s . 

D i f f e r e n c e s m t e m p e r a t u r e a r e v i t a l m a t t e r s . To 
s a y t h r t a w h e n 1 , i a i l e a o e c - u i s e i t w i s h o t d o e s n o t h a v e 
an e x a c t s i g n i f i c a n c e . I f i t w i s u n i f o r m l y h e a t e d t h e 
r e l a t i o n s b e t v / e e n t n e r i m , p l a t e a n d h u b w o u l d r e m a i n 
u n a f f e c t e d , a n d t h e s t r e n g t h o f t h e w n a e l w o u l d r e m a i n 
u n i m p a i r e d . The n e n n e r a n d r a p i d i t y o f h e a t i n g , o r 
l e p i d i t y o f c o o l i n g , i n t r o d u c e d e s t r u c t i v e s t r a i n s , b y 
r e a s o n o f t h e d i f f e r e n c e s i n t e m p e r a t u r e s m d i f f e r e n t 
p a r t s o f t h e w h e e l w h i c h a r e t h u s i n v o l v e d . H e a t i n g i n 
s e r v i c e b e g i n s a t t h e r i m , a t t n e f r i c t i o n a . l s u r f a c e 
b e t w e e n t h e t r e a d a n d t h e b r a k e s h o e . The r i m f o r t h e 
t i m e b e m i i s p u t u t o c o m p r e s s i o n , t h e p l a t e i n t o a 
s t a t e o f t e n s i o n . T n e m o s t n e v c r e s t r a i n s o f t e n s i o n 
i n t h e p i i t e a r e e x p e c t e d w h e n c h e r i m f i r s t i s b e i n g 
h e a t e d . H e a t w a v e s a r e s l o w o f t r a n s m i s s i o n c o m p a r e d 
w i t h t h o s e o f s t r - i n s . 

When t h e p l a c e r e a c h e s a h i g h t e m p e r a t u r e t h e 
s t r a i n s o f t e n s i o n a r e r e l i e v e d . T i m e i s an i m p o r t a n t 
e l e m e n t i n t h e h e a t i n g a n d c o o l i n g o f m e t a l s . A d e f i n i t e 
a m o u n t o f m e c h a n i c a l w o r k i s n e c e s s a r y t o r e t a r d t h e 
s p e e d o f m o v i n g t r a m s , b a t u n i f o r m b r a k e a c t i o n a n d t h e 
t i m e c o n s u m e d a r e v i t a l f a c t o r s w h i c h f a . v o r t h e s t r a i n s 
m t h e w h e e l s . 

The r a t e o f c o o l i n g i s n o t u n d e r t h e s i n e c o n t r o l 
a s t h e m t e o f h e a t i n g . C o n d i t i o n o f r a d i a t i n g s u r f a c e s 
a n d t e m p e r a t u r e o f t h e a i r a r e f a c t o r s m t h e r a t e o f 
c o o l i n g . T h i c k a n d t h i n p a r t s o f a w h e e l , o f c o u r s e , 
c o o l " t d i f f e r e n t r a t e s . The m a s s o f m e t a l m t h e n n 
i s s u c h t h a t s t r a i n s m c o o l i n g i n d u c e t h e r m a l c r a c k s , m 
t h a t p a r t o f t h e x v h e e l i n d e p e n d e n t o f t h e g e n e r a l r e l a t i o n e 
b e t w e e n r i m a n d p l a t e . The b r o k e n -,-meel a n d i t s m a t e 
e x h i b i t e d t h e r m a l c r a c k s m t h o r i m s . I n s o m e p a r t s o f 
t h e c i r c o m i e r e n c e t h e y w e r e o n l y an i n c h a n d a h a l f a p a r t , 
T h o s e c r a c k s w e r e p a r a l l e l to t h e l e n g t h o f t h e a x l e , a n d 
d i d n o t c o n t r i b u t e t o t h e f r a c t u r e o f t h e b r o k e n w h e e l . 

It h a s b e e n s h o w n m l a b o r a t o r y t e s t s t h a t r e p e a t e d 
a l t e r n a t e s t r e s s e s o f t e n s i o n a n d c o m p r e s s i o n e v e n t u a l l y 
we a n o n t h e s t r e n g t h o f c a s t i r o n s , u l t i m a t e f r a c t u r e 
o c c u r r i n g u n d e r r o d u c c d l o a d . I t i s i m m a t e r i a l hov; 
a l t e r n a t e s t r e s s e s a r e i n t r o d u c e d , w h e t n e r b y t h e r m a l 
o r m e c h a n i c a l m e a n s . S u c h i n f l u e n c e s a r e d o u b t l e s s a t 
w o r k o n t h e p l a t e s o f w h e e l s . C o m b i n e d w i t h t h e m a r e 
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t h e r i a n g c t h r u s t s , which i n t r o d u c e a l t e r n a t e s t r a i n s 
o n o p p o s i t e s i d e s o f L i e w h e e l . ^ B R C a r e a d d i t i o n a l 
s t r a i n s o\ e r t h e d . i r e c t T a d 1 c o r a p i e s s i o n o f t h e a x l e 
l o a d . I f an e s t i m a t e w a s m a d e i s t o t h e r a g r . i t u d o s of 
t ^ e s e c o r p o n e n t s 1+ w o u l d s e e m t h ^ t t h o d i r e c t a x l e l o a d s 
w e r e o f t e n t h e i n f e r i o r o n e s . 

The c o o l i n g s t r a i n s o f f a b r i c a t i o n m u s t b e r i v e n 
c o n s i d e r a t i o n i n j u d g i n g o f t h e t o t a l s t r a i n s t o w h i c h 
t h e s e v e r a l p a r t s o f a w h e e l a r e e x p o s e d . T n e y m t u r n 
a r e e x p e c t e d ^ o b o m o d i f i e d b y t h e o p e r a t i o n o f a n n e a l i n g , 

A s o e c i l i c c a u s e f o r f r a c t u r e s o f t h e t y p e e x h i b i t e d 
i n t n e p r e s e n t b r o k e n u e e l d o e s n o t a d m i t o f b e i n g a d ­
v a n c e d . I t i s b e l i e v e d t h a t t h i s w h e e l , m c o m m o n w i t h 
o t h e r s , w a s e x p o s e d t o s e r v i c e c o n d i t i o n s w h i c h h a d a 
p r o g r e s s i v e t e n d e n c y t o c u l m i n a t e i n r u p t u r e . The s e r ­
v i c e c o n d i t i o n s r e f e r r e d t o a i e r e p e a t e d t h e r m a l s t r a i n s 
i n t h e p l a t e a n d r e p e a t e d s i d e t n r u s t s f r o m f l a n g e b l o v / s 
a g c m e t t h o s i d e o f t h o r a i l . The r e s u l t s o f s i d e t h r u s t s 
h a s b e e n c l e a r l y snowi i n t h e f r a c t u r e o f t h " p l a t e e o f 
f o r g e d s t e e l w h e e l s . I n f a c t an e x a m p l e o f t h i s k i n d 
w a s p r e s e n t e d s n o r + l y a f t e r t h i s a c c i d e n t m t h e f r a c t u r e 
of a f o r g e d s t e e l c o a c h - w h e e l . T h e o r i g i n o f t h e f r a c ­
t u r e w a s a t t n e f i l l e t n e x t t n e h u b , t h e p o i n t o f i n ­
c e p t i o n b e i n g o n t h e l a c e o f t h e p l a t e o p p o s i t e t h e f l a n g e . 

I n t h e m a j o r i t y o± c a s e s t h e e x p l a n a t i o n o f t h e c a u s e 
o f r u p t u r e h a s a. d i r e c t r e l a t i o n t o t h p r e r v i c e c o n d i t i o n s 
t o w h i c h t h e m a t e r i a l had b e e n e x p o s e d . T h i s f a c t m a k e s 
t h e u s u a l l a b o r a t o r y e x a m i n a t i o n o f f r i c t u r e d m a t e r i a l a 
p e r f u n c t o r y a f f a i r . T e s t s r c i p h y s i c a l p r o p e r t i e s a n d 
a n a l y s e s f o r c h e m i c r i c o m p o s i t i o n h ? u e t h e i r p u r p o s e . 
T h e y h a r d l y c a n b e c a l l e d e x p l a n a t o r y d o t a m c a s e s o f 
t h i s K i n d . K n o w l e d g e o f w h a t t r a n s p i r e d m s e r v i c e i s 
c o 1 IE o n l y i n d i s p e n s a b l e u p o n ^ r i c h t o b a s e j u d g m e n t o f t h e 
c r u s e s o f r u p t u r e . E f f o r t s a.re b e i n g m a d e t o a c q u i r e 
d e f i n i t e i n f o r m a t i o n u p o n s o m e o f t h e c n n d i t i o r s w n i c h 
l e a d r u p t u r o a s t h e y a r e e x p e r i e n c e d i n t h e t r a c k . 

Summary 

I n r e s p e c t t o the f r a c t u r e o f t h e w h e e l i n v o l v e d m 
t h e - r e s e n t a c c i d e n t , i t w o u l d a p p e a r t h a t e v e n t s i m m e d i a t e ­
l y p r i o r t o t h e t i m e o f d e r a i l m e n t w o u l d n o t a d e q u a t e l y 
e x p l a i n i t s o c c u r r e n c e . The s i g n i f i c a n t f e a t u r e e x h i b i t e d 
b y t h e w h e e l w a s t h e p r e s e n c e o f p a t c h e s o f m a g n e t i c o x i d e 
o n t h e s u r f a c e o f t h e r i m . T h i s o x i d e i s f o r m e d a t a h i g h 
t e m p e r a t u r e . T i ^ e r o r j t e f o r m n t i m i s r e q u i r e d . I t c a n 
b e c o n c e i v e d t h a t u p o n s o m e e a r l i e r o c c a s i o n r a p i d h e a t i n g 
o f t h e rim, o c c u r r e d ; t h a t s t r a i n s o f t e n s i o n o f h i g h d e g r e e 
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w e r e i n t r o d u c e d m t h e p l a t e ; t h n t t h e s e s t r a i n s o f t e n s i o n 
o c c u r r e d d u r i n g h e a t i n g o f t n e n n a n d a g a i n w h e n t h e p l a t e 
c o o l e d m o r e r a p i d l y t h a n t h e m a s s o f * n o t a l m t h e r i m ; t h a t 
s e v e r s f l a n g e b l o w s w o r e r e c e i v e d d u r i n g t h e s e c r i t i c a l 
p e r i o d s ; t h n t t h e s t r n g t h o f t h e ^ l a t e w a s i m p a i r e d b y 
r e p e a t e d f l a n g e t n r u g t s . 

N o t h i n g i s s h o w n t o h a v e t a k e n p l a c e o u t s i d e o f 
c o n d i t i o n s w h i c h aie c o m m o n i n n i " 1 r o a d s e r v i c e . A r e ­
c u r r e n c e o f f r a c t u r e s o f t h i s k i n d m i g h t b e a v e r t e d b y 
e x p o s u r e t o l e s s s e v e r e t r a c k c o n d i t i o n s . R e l i e f i n 
t h a t d i r e c t i o n , h o w e v e r , d o e s n o t a p p e a r a p r a c t i c a l 
s o l u t i o n o f t h e p r o b l ' n , a l t h o u g h s o m e a m e l i o r a t i o n m 
b r o k i n g c o n d i t i o n s r^a^i* b e r e a c h e d . D e f i n i t e i n f o r m a ­
t i o n u p o n t h e d i s p o s i t i o n a n d m a g n i t u d e o f t h e s t r a i n s 
i n t r o d u c e d i n s e r v i c e t o g e t h e r w i t h a d e t e r m i n a t i o n o f 
t h e i n i t i a l s t r a i n s o f f a b r i c a t i o n may b e l o o k e d u p o n a s 
c a p a b l e o f f u r n i s h i n g u s e f u l d c t a a n d w h i c h m i g h t b e 
s u g g e s t i v e o f m e t h o d s o f i m p r o v e m e n t . 
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